CHI3L1 regulation of inflammation and the effects on osteogenesis in a Staphylococcus aureus-induced murine model of osteomyelitis.
Osteomyelitis is an inflammation of the bone and bone marrow that occurs as a consequence of infections mainly attributed to Staphylococcus aureus. In a previous study, we found that expression of the chitinase 3-like 1 (CHI3L1) gene affected mineralization of MC3T3-E1 cells infected with S. aureus and there was increased expression of CHI3L1 in the blood of osteomyelitis patients. In the present study, to further investigate the role of CHI3L1 in osteomyelitis, we developed an S. aureus-induced murine model of the disease. We found that the expression of CHI3L1 was significantly up-regulated in femurs of mice infected with S. aureus compared with mice inoculated with a PBS control. To investigate these results further, we performed a CHI3L1 knock-down by lentivirus-mediated RNA interference in mice. Micro-computed tomography of infected femurs revealed that S. aureus triggers profound alterations in bone turnover, and femurs of CHI3L1 short hairpin RNA (shRNA-CHI3L1)-injected mice infected with S. aureus have significantly less cortical bone destruction when compared with control mice infected with S. aureus. Inhibition of CHI3L1 also decreased inflammation by reducing levels of proinflammatory cytokines and promoted the process of osteogenesis. The Notch signaling pathway has been shown to play an important role in modulating the differentiation of osteoblasts and osteoclasts. Our study showed that Notch1, Jagged1 and Hes1 expression significantly decreased in mice infected with S. aureus compared with the control, and shRNA-CHI3L1 could increase their level in S. aureus-infected mice. This research indicates that inhibition of CHI3L1 can reduce the debilitating effects of S. aureus in a murine model of osteomyelitis.